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The 25th Congress of SCTM is a recognized event. 
  
 Dear Colleagues, 
 
Welcome to the 25th Congress of the Society of Chemists and Technologists of Macedonia. Although 
this is our silver jubilee, our society is celebrating more than 50 years of scientific meetings. The first 
conference, one of the first activities of our society, was organized in the 1960-ties and was a meeting between 
the faculties of the Institute of Chemistry at Faculty of Sciences and Mathematics and the Faculty of 
Technologists, both at the Ss. Cyril and Methodius University in Skopje. They gradually grew into biennial 
meetings and attracted participants outside of Macedonia. Beginning from the 18th Congress in 2004 all our 
meetings are held in the exceptional setting of Lake Ohrid. In 1994 our society started to organize students’ 
scientific meetings and now the two alternate, so there is a congress organized by our society every year. 
Since 2012 we have been using the Open Journal System to manage the editorial process of the 
Macedonian Journal of Chemistry and Chemical Engineering published by our society. In order to streamline 
the technical management of this congress and future such meetings, we have undertaken for the first time to 
implement the Open Conference System. You are all now familiar with the whole process of registering, 
submitting the abstracts etc. – at times you/we did encounter problems but overall we are satisfied with this 
platform and plan to use it in the future. For all of you who have smart phones, you will find the abstracts and 
schedule online which can be searched by various criteria. Furthermore, in line with the digital age we live in, 
for the first time we will not have a printed Book of Abstracts but only an electronic one. A draft version with 
all submitted abstracts along with the conference program was uploaded to the platform three weeks ago. The 
final version will be available after the conference and only the presented contributions will be included. 
Another first at this conference will be a Skype presentation on Saturday. We hope in the future to further 
improve the technical capabilities by streaming at least some of the lectures online. 
Next year the world will be celebrating 150 years of Mendeleev’s Periodic table of the chemical elements. Our 
society was involved from the very beginning two years ago – we immediately contacted our representative to 
UNESCO to give our full support for this important event marking one of the few discoveries in science that has 
withstood such a long test of time. It is nice to see the world united in a scientific achievement despite the 
extreme polarization in other areas. I believe you share my opinion that we are so fortunate to have chosen to 
pursue chemistry, the ever evolving science. Whenever I hear divisive undignified debates that take place so 
often now, the words of Sir Humphrey Davy in his discourse delivered at the Royal Society, in November 1825 
echo in my ears: Fortunately science, like that nature to which it belongs, is neither limited by time nor by 
space.  It belongs to the world, and is of no country and of no age.  The more we know, the more we feel our 
ignorance; the more we feel how much remains unknown; and in philosophy, the sentiment of the Macedonian 
hero can never apply, – there are always new worlds to conquer. 
From the more than 250 contributions given in this book we have a truly diverse body of 
researchers in many fields of chemistry. But more important than the number is the quality of the 
scientists presenting their new results: we have two exceptional keynote speakers, 10 invited speakers, 
49 oral presentations and 195 poster presentations. Due to the traditional environment of tolerance in 
Macedonia, it is a truly unique regional conference bringing together the scientists from a very wide 
area. 
I would like to thank sincerely the presidents of the Organizing and Scientific Committees, Prof. Viktor 
Stefov and Prof. Trajče Stafilov. Also, I must mention Assistant Prof. Jasmina Petreska-Stanoeva and Prof. 
Marina Stefova. I think this is the best team we could put together to make a really flawless organization. 
Furthermore, I would like to thank the Ministry of Education and Science of Macedonia, the Ss. Cyril and 
Methodius University in Skopje and the Goce Delčev University in Štip for their financial support, as well as the 
commercial sponsors that are given at the end of this book for their financial support and/or support in their 
products. 
I do hope you will enjoy the scientific program of this congress, the interactions with 
colleagues from other institutions and countries and will build new relationships and collaborations. 
Most of all I would like to ask you to spend some time with the young researchers and students 
present here – for one of our main goals is also to build on the nexus between education and research 
and inspire and energize the young in the intricacies of the science of chemistry. I know I do not need 
to tell you to enjoy this magnificent lake, for us the most beautiful lake in the world, the inspirational 
crammed with extraordinary churches city of Ohrid and its unique heritage to world civilization. 
 
Prof. Zoran Zdravkovski, president 
Society of Chemists and Technologists of Macedonia 
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ADVANCED SPATIAL MODELING FOR COPPER AND LEAD DISTRIBUTION 
DUE TO THE LONGTIME MINING ACTIVITIES 
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3OBPInstitute of Chemistry, Faculty of Natural Sciences and Mathematics, Ss. Cyril and Methodius University, POB 
162, 1000 Skopje, R. Macedonia 
 
The environmental concern in mining areas is primarily related to physical disturbanceof the 
surrounding landscape, mine tailings spill, emitted dust and acid mine drainage transported into 
rivers.The main purpose of this study was to develop a visualisation model of spatial distribution 
using linear and nonlinear mathematical methods that combine a sparsechemical analysis and various 
geospatial parameters in the Bregalnica River Basin, Kriva Reka River Basin, and the area of the field 
Ovče Pole, Republic of Macedonia. 
Main problem of linear methods is that their concentrations depend only on distance. The 
most commonly used geostatistical prediction method is ordinary kriging that usea semivariance 
function.Various parameteres can influence the results what can lead to the wrong interpretation most 
common are Bull’s eye contours. In other side Artificial Neural Network – Multilayer Perceptron 
(ANN-MLP) improved much better results. ANN-MLP was used as nonlinear model for data 
processing and visualization of lead and copper in the investigated area. Model obtained by ANN was 
tested for the lithogenic (using top soil samples, 0-5 cm layer) distribution and atmospheric (moss 
samples) distribution. For the copper distribution enrichments were connected to the Cu open pit and 
some lithological units and along the rivers (alluvial planes) – what indicatative presence of river 
transport.Lead enrichment was connected only to Pb mining areas, some lithological units and along 
the rivers (alluvial planes). At the middle flow of the river Bregalnica the ANN didn’t isolated the 
high concentrations. This means that the sediments are trapped in the lake Kalimanci and polluted 
sediments accumulate in the lake. Atmospheric enrichment is also connected to the mining areas, 
while the high concentrations are not connected to the lithological units. 
 
Keywords: Pb distribution, Cu distribution, ANN-MLP, mining, environmental distribution. 
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Determination of the geographical origin of food and beverages has been a growing issue 
over the past decade for all countries around the world, mostly because of the concern of consumers 
about the authenticity of the food that they eat. An increasing number of research articles in the past 
years have investigated the elemental composition and the isotope ratios as indicators to determine the 
origin of food and beverages.  
The present investigation summarized the data for application of validated method including 
multi-element and multi-isotope chemical characterization and the statistical tools in order to be used 
for determination of the geographical origin of food and beverages. Comparative analysis (between 
samples collected from R. Macedonia vs. samples collected from P. R. China) were used for 
improving the large-scale application of the implemented proposed method. Inductively coupled 
plasma with mass spectrometry (quadropole based) was used for the isotopic measurements of the 
following total 69 elements: Ag, As, Al, Au, B, Ba, Be, Bi, Br, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, 
Eu, Fe, Ga, Gd, Ge, Hf, Hg, Ho, I, In,Ir, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, Os, P,Pb, Pd, Pr, 
Pt, Rb, Re, Rh, Ru, Sb, Sc, Se, Sm, Sn, Sr, Ta, Tb, Te, Ti, Th, Tl, Tm, V, W, Y, Yb, Zn and Zr. 
 
Keywords: Multi-element characterization, lead isotope ratios, plant food, ICP-MS-Q. 
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